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Abstract of JP2004290024 

PROBLEM TO BE SOLVED: To provide a method for selecting barley lipoxygenase-1 deletion barley so 
as to improve the flavor durability and foam lasting quality of a malt alcoholic beverage. 
SOLUTION: The method for selecting the barley lipoxygenase-1 deletion barley is carried out as follows. 
The barley lipoxygenase-1 deletion barley is judged whether or not guanine in a splicing donative site of a 
5th intron of the barley lipoxygenase-1 gene is mutated to another base. A method for producing the malt 
alcoholic beverage comprises using a raw material for the malt alcoholic beverage derived from only the 
barley obtained by the method for selection. 
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5Iifftd^ttti*WtliilSlO*fttf ti^f , 0!l ?t IS 5 il Hj U t L T a iS ± , P 
v P P ( # U if - ;i/ # U tf a u H v ) , >"J * y ;l/ , -fe rt/ n — — # # fli 6 ft , 

g f± 0 ± 1 tffrtins, 
[ 0 0 6 2 ] 

fc fi IR M 5 m -f> SP 1^ 5!i 8! £ ff o ^ , * > * IS 46 » bS J6 , e > J6 $ It ffi IS 46 2 ft m 

m iz m m 2 ft a □ 

[ 0 0 6 3 ] 

4 43 , HT^n-^HfiB, ^ CD M ^ ^ ft 5 ^ # : © ^ HJ ^ © ^ ^ N ^ lc M PS 2 

ft -r , sf^g^t Ltii?n§7;V3-;^«T^nif r f* w \z a m z. « , e 

[ 0 0 6 4 ] 

± IS * 51 HH fc <t ft If , Ifi(fl;:LOX-l*^S4^fta. g 3f 7 ;l/ 3 - » o K it I 40 
IKfe^T'J / - )V m e 9 - fc: Kn^^t + i't^^f Jb-^iVii^iLK 4 t) , 

[ 0 0 6 5 ] 
[ H ffi P ] 

«t, **wfc±»)*««orts*±»)aft«tKif * % w a c ft e. cd mm m ic 

M 8 PS 5£ 2 ft 5 fc CO -Z? (± 4 ^ 0 
[ 0 0 6 6 ] 

(lox - i iigMJStas L OX - 1 50 
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KT <DJ5&IZ «fc t> LOX - lHE*fS14aOS*fT^x *II£»!gOf A^LOX - 1 £ 

* a © & US 3r f t r> ft o 
[ 0 0 6 7 ] 

$ "f % WTCSatA^Il^iOfflSIS^fflfiLf;. ^S^tif 1 fit a^v- 
T? fi£ 5£ L , 5 0 0 (iLOiffl/Vy7 7- (0. 1 M RSth'J^Aifl (pH5. 
5) ) ^ffl^T> 4tf3 O^MhHTttiHL/:. f# tl ft ftl tB M 1 5000 r p 
m T' 1 0 # Ha » £> 5} K L ft % x ±ftf*fflB*lRSci:L;fc 0 
[ 0 0 6 8 ] 

l»ISlO/iLK5)iLOigiS (40raM'jy-;I/», 1. 0 % ( W / V ) T 
we e n 20*g$) &. If 8 5 fi L <D tt tti ^ -y 7 7 - * /JP K. 21 ft L ft '<& , 2 4 °C T* 5 ft m 10 
KJSS-£fco5J£0f?±«:, 1 0 0 /i LOSiS^lti (8 OmM 2, 6 - - t - 7 
/Iz-p-n^-A # y — ;l> & ) £r 2ra L jg ft "T 3 £ T' f t o ft o SfS^^-2 0 
1C?3 O^HSBLftl, 3 0 0 0 r prat-2 O^WS^^iL, ±»*^OSEfeSJStc 
ffl^fto f ^n/i±if 2 0 |j Lt, 2 0 0 (i LOifeS (4mM2, 6 - - t - 7 ^ )l> 
-p-^l/ , /-)K 2 5 m M fit 0. 2 5 m MgSt7 9 A t (II) 6 * ft , 

lOOmM + S/l^y — ;l/tl/y^, 9 0 % p< ^ y — ;WJ< 7§ ) £r $s AP L , 3 O^^0Si 
, 11 5 5 0 nmOK)ES^IJ£Lfto 4 , Bf1*J*BSfcLT{±, fi8l«* 1 OOtt 

fcLT^tiJlKenda 1 1 ©If Offif 

[ 0 0 6 9 ] 20 

Hc*I©it©ISI, g 1 iciti^l:, SV73 (HlH*^S#OU I 0 0 3 ) com 

?tttti4Lox - i rg 1* # s #> n ^ ^ c £ i$m m l ft <, c © s v 7 3ii4*it*s 

[ 0 0 7 0 ] 

II 1 

( S V 7 3IIISKLOX - 1 PI » S tt (O 13. V C t <D W If. ) 
^ fc , S V 7 3 ffi IP IR 7& <D L OX - 1 MigttOWaRKOVTlH^fco 
[ 0 0 7 1 ] 

Lox-iistttitasiis c » tt *f sa : po ic s v i 3 © e e m m. (1 o/il, 2 

0(iL, 50/iL) *SSSnLTL0X-lJgttOSfb*W^fci:«l5x S V 7 30§il 30 
ffiOiiDiaoTfeLOX - 1 S ft tt S f t ■£ T s S V 7 3 fflSliSt L OX— 1 ffl 6 r£ ft 
« |g 46 5) ft 4 o ft (02) „ l <D l t 5 , S V7 3CLOX-lffitt^*OlBHL 

0 xffi&mmvanic £ z t>(DTit%:^ urn z. ztiz „ 

[ 0 0 7 2 ] 

(SV 7 3|?"fOLOX - 1 ^VAi'SSSIOIIg) 

* fc > St L O X - 1 Jtl # * ffl ^ T , SV7 3O87KL0X-l?V;^fli'SaLT^ 

[ 0 0 7 3 ] 

S -f , fiLOX - 1 £x f* <D M t fr o ft <> SiStLTffl^ftLOX - 1 * 1/ 1\ V n It . ± 40 
BgBT- ft LOX - 1 ^y/^I^iHtSifct-f/-; ( K u r o d a e t. 
a 1 . (2002) J. Bioscience and Bioengineer 

1 ng 93 : 73-77) „ g» L ft ^ it t+'tftfi L OX - 1 fift^ 
M L ft 0 * fft « . L0X-18J:tfL0X-2%BltS 0 

[ 0 0 7 4 ] 

3fc fc . « F O A' S x X ^ > 7 n 7 f ^ V 7* ^ It ^ \ S V 7 3 fflif tfeltS L O X- 
1 ^y;^fl©««tO^TU^fto SV73»60. 1 M Sftth^AStS ( p 
H5. 5) *JBl^T»ffiLfc£RrS8'tt*>/<*«3/ig** SDS*';7i"JA75Fl 
«J*»J (SDS-PAGE) ti!)»Ba, PVDF^y^UV (='Jl7ti) iC7*n7 
xf> / ^'Lft 0 C©^^yi^^tTTBS(20mM Tris-HCl(pH7.5) 50 
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x 0. 1 5 M JS it 1- h V V A . 0. 0 5 % ( w / v ) T w e e n 2 0 . 0. 05 % ( 
w/v) 7^ftth'J^A) ) -V Hk ft ^ , LOX - 1 fift* (1 OOOfg#$?/TTB 
S ) "£ 3 0 5> HQ S j£ S •» fc 0 ^>7l/yOTTB Sft»t5»3ifr^ftft, 7^iJ'J7 
tX7 7*-i?Sit*R»)** I gGtiftiS (Santa Cruz *± SL 1 0 0 0 fg 
SUTTBS8S) 73 0»BEB«*fto ^>7UV*TTB S"P5»llllX2iaft9* 
?5(aP9. 5(10mM Tris-HCl ( p H 9 . 5 ) . 0 . 1 M SHfc 
th'jn, 5mM T5»x 1 0ft»*ff o ftft, 7;1/*U7*7 

7 7*-*Ifi* (lmg/ml zhD7;l/ - r h7VU ^ A, 0. 5 m g / m 1 B 
C I P . A P 9 . 5 mm) fcSJSS*SfiS*fto * O IS * , » SS « ■ ( K e n d a 1 
1) •Ptt»9 5KdO»?l*»oanv^H#»BhftOK8LT, SV73^ti7 10 
If tt tt 9 5 K d 33 «t 5 7 K dO»f i*i(lli:#»l£ilVv^ Htf^BSnft (03 A 

) o 

[ 0 0 7 5 ] 

£ > cl^ttto^V^^^x PhastSystemCAmersham Pharma 
c i a tt H ) ^ffl^T, ?i,SSMft6 (I E F , p I 3 - 9 ) * fx ft . M8t!)i 
X^yfifffbfco SV73-PB, L0X-2Op I ^filt:/^ Ktf ^fti? ft 

# . LOX - 1 Op I <DffiBt»MH4^y FBBft6hftfrote ( 0 3 B ) 0 £ <0 £ 
tfrbs S V7 30l7ttHJ>y^*ll , PB»6hftfi9 SKdO^VFtt, L O X - 2 

[ 0 0 7 6 ] 20 

W ± O * *^ 6 . S V 7 3 <0 a =? \£ It . LOX- 1 9 > ^ * K « hj if fg SI b T ^ 4 ^ 

[ 0 0 7 7 ] 

8EBj§ BJK 3 

(SV73OlfOL0X-l R N A ft? #T ) 

S V 7 3oaf£^4®p e 1B^«?&£tff£»3 HS©l?fr6iffil/ft4RNA4IIISi: 
ITRT-PCRSfrofto KJSttrUISO^yh (u^a^V7^/XfY 7 ^?iS, ^ 

E^J (DN Af - : 7^7^a>L 3 5 9 3 1 ) 4ti:C> 5' - GGAGA 

GGAGGCCAAGAACAAGATG — 3' (EJIJS§3) Sff5' - GGTTGC 30 
CGATGGCTTAGAT— 3' St b fc 0 P C R . 9 4°C2^?: 

10. 9 4°C1», 60°C2^\ 72t4»OS8S31B«Dfilft», 7 2 °C 7? 7 ^ 

[ 0 0 7 8 ] 

a a s n d n a * * a r* n b fc ^ ti 5 , flg c p a P a k e n d a i i ) x o « s =f a a 5 

^tHSftfc (84) o £ CD £ LOX-iagftfiEftlcK^SftTt^lltSSL 
[ 0 0 7 9 ] 

JCt ± . SV730|ft«^T, ( 1 ) L0X-ljStttfBft6tl4froftilfc, ( 2 ) 40 

lox - lRfttsistsas* >^^atf«iEtfr#fttai^ftcfc, (3) as 

7 K dO^^i^^y^^S^Sfi^lfe&tlft'lfc. ( 4 ) LOX — 1 © m R N A i 
tbbtifzC SV73CLOX-l}8tttf^*bt^«^a-Xitt, Kf« 

[ 0 0 8 0 ] 

ii re K a 4 

(S V 7 3£)LOX - liBG'P-Ohnv^iaoaigjWW) 

l o x - 1 m e ? o -r > h n y s «t ff x * v > a a © a is * » rr -r s fc «> , ^ «x ^ v > # 
a be a (o ie n ( d n a f 2, - * a > * : 7 * -t ^ 3 1/ u 8 3 9 0 4 , l 3 5 9 3 1 ) * 50 
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fe £ fc . ^ ft L 7c (5' - C A C G T C G C C G T C C G A T C C A T C - 3 ' (ffi^iJ* 
SB JHJ S 9 5 ) , 5 ' — GGTTGCCGATGGCTTAGAT — 3' ( BE J\\ * BE J!l S ^ 
4 ) ) o PCRIi, 9 4°C 6 5°C2 5j\ 7 2°C3^^5K^3 1 SlDSLfdl, 

7 2tT*7^<D#SKJ£*fToft 0 ff 6 ft D N A »f it * p C R 2 . 1 ^ n - - y ^ L 
(pGLXABAL 1) N MiBmffiVMmt L/Co « iS » #f « A B IttOS/ — -SrVU- — * 

ffl W S/ - * x y x S (S li 9 << Z - 5 * - * - ffi * ffl ^ fe o 

[ 0 0 8 1 ] 

BMSOEWff ltt, a«OLOX-Hfi?OtlE?IJ (WO 0 2 0 5 3 7 2 1 ) 

6 i s a co m x be w 5 ' - g t - 3 • ~e%> 3 0 

[ 0 0 8 2 ] 

0 S V 7 3 T* li , X77^^>yfi§SfiT$§6 0Si^^7^>^7f^>«SL 
[ 0 0 8 3 ] 

tf«Tfcte«ia*ft (S^?iJaffi?lJS^2^D5 8- 6 0Sg^D^SBe^j5 , - T G A - 3 ' ) 

QHKttCC7?»7T*i:#*5ft« (05) o 
[ 0 0 8 4 ] 

D ( S h i b a t a and Axelrod (1995) J. Lipid Med 
iaters and Cell Signaling 1 2:2 13 — 228) >_hSH 

[ 0 0 8 5 ] 

1 33 B K 5 

8 5>fyhD>Ke^T*Bluxr7>fs/y^»*tfiBJ:oT^8Ci:*llBt5ft»lc 
R T-P C R fc: J: & m «f * f5 o e 

[ 0 0 8 6 ] 

^StOS V 7 3*5J:tf K e n d a 1 1 fr6*RN ASftlUL, fliO* 7 b ( n n ^ 
^7^VXf>C7^aS) 5ffl^TcDNA^^IliSDNAi:Lf:c y/ADNAt 
*5 1/> T . «ilifrtfS3^y hn> (1 06bp) . H4^Vhn> (1 32bp) *5 £ 
XSm S 4 y Y (7 9 bp) *^0«t3Jc:aft»bfc2«O^9>fV— ( 5 1 - CCAT 

CACGCAGGGCATCCTG — 3* ( BE £U S BE ?ij # ^ 6 ) , 5' - GCGTTGA 
TGAGCGTCTGCCG — 3' ( BE S BE £"J # ^§ 7 ) ) * ffl ^ T P C R £ ff o 0 P 
CRtt, 9 4 °C 1 ft . 6 5°C2i\ 7 2°C35)©S£^3 1 0 i 0 fi L fc II , 7 2 °C T* 7 
^> © ft fi 5 JS * ff o fc o «t§Lf;DNAifi^7^n-xy;H«aiLft^L5, S V 

7 30»«ifrtt, Kenda 1 1 ®««Brfri D»8 0 b plSfttf^ti^ft (06 
A ) 0 % *5 , S V7 3©y/ADNAlcSl/TBfil. 2 K b ©Brittf USSntJ) ^ 
±ERT-PCROtt*tt, *SlTV^5RNAlcStS»*T«« fct*6tl8o 

[ 0 0 8 7 ] 

^3-rvhav ( i o 6 b p ) , m 4 > h u y ( 1 3 2 b p ) & xzfm 5 ^ y b 

u y (7 9 bp) (Dt^f n©^> hoytfX77^^y^Sf ^fec LTt^^I^^fe 
ft K . ±IE^^W)t?:^4-r>hn> (1 32bp) tm 5 y huycom<D3LZ v 
«fc^flE-r*fWKWJRS t u I SB <ft T JB ft L fc 0 * O jR , S50hn^tt?DNA 

^yy^ss^^Li, x 7 9 -r y 9 ft a & * ^ u x 7 5 -r > y 9 §s ffi # 3 ■ 

fflil fc: *f ft c A, T? v> £ c £ tfi m 5 t * t3 ( 0 6 B ) 0 0 5 7? ^ L St K T 

^ fe & it n K > £ 0 % S V 7 3 (D L O X - 1 * v;^ S©IH33tt c ^ n K^fiRTL, 
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L OX- 1 ffitttf^fentl/^i: t^l6^tSr3ft„ 
[ 0 0 8 8 ] 

m m u m 6 

HiOLOX - 1 « m E *J £ 33 v> T « , IB 5 > h n y cd X :/ ^ f > ^ « SB fit £ ^ t? 
E^IJ t± (E?UiE5<JS§ 1 © 6 0 - 6 3 #g : 5' -GTAC-3' ) , GTACSM? 
iIt%$JR@lA f a I (R s a I) trBftff 5» SV7 3l«T*li, C © M 

itfi © E £Ufc: S S $> D (BH?ijaBH?O#^2©6O-6 3S0: 5' - ATAC-3' ) , 
A f a I* itf/*5^ttR s a I fifct'tft < So t^S c i: ( SI 5 ) ^fliLT, 
LOX - 1 ^^ifi^OV'yeyySfroft. *Sp D pfflKenda 1 1 S V 7 3©ii 10 
|g 2 It ft (F 2) 1 4 4ffl#Ol^?.DNA*atiiL, tg tg »r C <D A f a I gFP fit £ 
£y <fc 5 t 13 it L ft 2 fi © :/ 5 V — (5' — CCATCACGCAGGGCATCCTG 
-3' ( E ?Ll S E ?IJ # 6 ) , 5' — GCGTTGATGAGCGTCTGCCG — 3' 

( E >1J S E JlJ S ^ 7 ) ) * ffl V T x P C R^fT^feo PCRIi, 9 4 °C 1 ft , 6 5 °C 2 # 
, 7 2 °C 3 ft <T) K J£ * 3 1 0 M ^ 31 L ft %. . 7 2 7 »0#SS«*tro fe« «te*n 
ftSSIt^A f a I fftlfl, 2 . 5%7*n-xy;HMaBT*^ftLft (K±^A f a 

I m t »f -£ ) o ^ <D IS H , SV73S, Kenda 1 1 f> ?3j:tf Af nS$§l£l» 
£ d t m 5fe ft ( 0 7 ) c A f a ia^IUCllDX, LOX-llif A'liLt^ 
5*l4Hafe»«)L0XAie?iieODNAV-A- (JBC 9 7 0) EOV^tt, 
, «-3Rtt©^S«lE*ff-Dfc(BB8)o 20 

[ 0 0 8 9 ] 

6 fc , lOF 2 ffl f* H -d tc m ? ^ ffl T , If LOXgtt^iiLft. LOXffifttfg 
ft^niii^afa^Tli, SSteffiaa? (4-7*4) ©SttMS^To ft (18) c 

[ 0 0 9 0 ] 

U±<D F 2 tS ft © A f a I j£ £ m * £ F 3 «?© L O XSttSlSOteS, S V 7 3 O L 
OX-l*^iSO»«(i±EA f a Ig^iO»li:^^C-|(Lfto "f ft t3 , S V 

7 3©lox - i ^^tefibuox Aafif itfesc i*', c n & — a^jae^wif 

a *» £ BJ1 e, £ & o ft o 
[ 0 0 91] 

s ft , c cD&mit. DNAXs*ifflift*tiftiioi«ye*sA f a ig*ffl^ntf 30 

, L0X-l^^O^E5R»E*^:^fi8ftffJ«HOKOSPgT?at6T?#, fit f *^ Sfe S <D * ft -D 
«& S li S l t$sLT^5. 
[ 0 0 9 2 ] 

is as 01 1 

(flso^sftioA f a i ^ m us a ) 

- ItS Ift ft * g p d p a / IS £ m T , A f a I ft ^ ^ II S ^ fx o ft o ffl <^ ft p=p fl i± , 5 * ^ 
3 - ;l/ x > , d'-;I/-r>^ay N «: 3 ft m , fti^fl & , Stftjrl, "7 -tr F U — 
* , S<'Dfe%, f\ e ^ - %t , W 3 3 . jtf 3 Pr i o r , S 

c h o o n e r , Sloop, Lofty N i j o , Franklin, Betzes 
, Harrington, M a n 1 e y , B 1 2 5 1 , CDC Kendal 1, CDC 40 

Stratus, CDC Cope 1 and, Hanna, Merit, AC Met 
calfe, TR145, Chariot, Stirling, Proctor, Kor 
a 1, Hear t 1 and. It 3 2 SJI/iiT'fe?. Afa I S^flSOiEI, « 13 
L ft £ n P. <D gi» S V 7 3 T ti ft < , i5-f>hnyi!)Xy7^i'>yi4EJIJ%§ 
t? $|J m m Hi A f a I SB fir (E?JSE5iJ#f lO 6 0 - 6 3 #i : 5 ' -GTAC-3' ) 
^iftSnt^fc ( El 9 ) „ £ (DC hit. £tL 6 W fig ?S & fc V- T , A f a I ffi {ft ( E W 
lE^JSSl 0 6 0 - 6 3#y : 5 ' -GTAC-3' ) t D N A El-^ift tlS t^L 
«7Ktt>OT*fef), 5E3StOLOX - 1 ^*I£?OlffiK:, C © A f a I ft- * Sb 
K f'J ffl T* # 5 o 

[ 0 0 9 3 ] 50 
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S m m 2 

( it & m m <o m m ) 

uj * ¥ « # © m n <d m. e « « c a * m ) i^^ta f a iSKisissff^ft. * o 

81, «ffe&53S«Et43V>T» £ 5 > h d y <D X :/ =y is > ^ « # BE ?J * ts M M » JR 
A f a I glHi (E?lJ*HE^JS^l©6 0- 6 3#g: 5' - GTAC-3' ) tfiftfft 
ft^*tt*IWLft (|S8lJj*^i#0U 10 0 1 , OUJ 09 5 ( ft » ) , 0 

U.I 695 (ftM) „ OUN345 — , OUN347 (010 

) o 

[ 0 0 9 4 ] 

, OUN345feJ;[>*OUN347 tnT!i)SttIS4 5)S 5 5)T'fT^ ( El 1 1 A ) , 0 
U I 00 1, OUJ 09 5, OUJ 69 5 t T li i t) jgtt© tt^ffilt T- f « i 5 
KjSB3fl«*9 0#fc:©fcfLTJgte»!l£Lfc (01 IB) „ f OfiS, USO^TOll 

fc33VT**4?gttttai«>e)n4^"3fe (mi 1 ) 0 

[ 0 0 9 5 ] 

£ ID £ bfr Z , S V 7 3 , OUI001 ( -<> K ) , OUJ095 ( ft S ) , OUJ69 

5 ( ft ) , OUN345 ( * — ;l/ ) , OUN347 — (SV73SLOX 

- 1 ^ * * a ) (iLOX - cn5.0^Stii^f 

nt, £ * a t» & *k sasi«*ff-3fc3S»ETi±av>iii:^e., lox- iifi?csiL 

[ 0 0 9 6 ] 

W ± <D H 5 , DNA^SSifiJSLft^ilffiao liffeSA f a L 0 X - 

lfc£*^3*e»re3R8E<E>iSffi<E>*45-a\ ^tiefiSA^ t'taffii;: L O X - l 

[ 0 0 9 7 ] 

m m m 3 

( ts b n it ffl ± m © it is. ) 

^I 0 a ni*EI^S V7 345EL, i^nfeJtlglf^ (F 1) ^SILTf en^F 
2tt«tfel>T, ±IEtIi 1 EES© L O X - 1 B? * S tt SO £ i£ 43 J: tf ± IE * % #J 7 fc 
Sf©±EA f a lSEJ:HOX-l^*Ifi4iIL, L O X - l X*S«6«ft, 
LOX - lfi^JRSEl Olft^IBJtLT, J^P$©ffl?tS«t«iSLfc„ 
[ 0 0 9 8 ] 

a?i»»it±*s«E(*a) cr h (c « v> % f 4 a ? » m 6 ft s $ t? ^ - 4 m & 3 ^ a s m * 

J4J ^TtT^fto F 4»f iCO^r LOX - 1 i*gtt4I^Lf;t<:5, F 2 ffl #. T" *"J HU 
ShftLOX - l?£tt©*s*8*il88FLT33!K COgSA't, L O X - 1 ^^igSttSSL 
T & ft fc £ it £ ft 5 51 £ tfi m 5. frfc: & Tz. o 
[ 0 0 9 9 ] 

W»Oll3 E MJ6ttll4BJ:tf*3 E T;l'3-;l/ttS»iaiSiifcl±, COF 4 ffl ? £r K L ft „ 

[0100] 
H« 4 

( u m m m m m w <o m m ) 

± £ ± JE M X S V 7 3<DSEti*tS, L OX- 1 Stt«frL4^^I8f*645 L 
OX-l)!*^iF4lI (LOX-F4) fc , L O X - 1 ^StS^tlf * ?. L O X 
ffittffifiAlF 4*1 (LOX+F4) £ O < « ^ ffl V> fc 0 
[0101] 

Siliv Automatic Micromalting System(Phenix 
S y s t e m s ft M ) *W^T, Mil 6 °C ft St 8 2 B$ ( 5 ^fHW E T / 7 NfBSD R 
Y V << 5 ;!/ ) , 8f 1 5TC1 3 9Sfl, *g 4ft 2 9 B# H ( 5 5 t 1 3 . 5 H$ M , 6 5 t 8 S| 
KL 7 5 °C 3 . 5 B# m . 831C4M) <D 3k # T« f? o fc „ 
[0102] 
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n m m 5 

S ^ <£> ir #T te: . E B Cg?$ (European Brewery Convent i o 
n ffi , Analytica EBC (4 th E d ) . 1 9 8 7 ) «E ^ f5 o 0 * 
m , LOX-F 4i:LOX+F 4*ffl^ftt»tli*#4itf4<, LOX-lgft© 

( H l 2 ) o 
[0103] 

^Kfc, |}5 0 g^ffll^, 3 y 1/ 7 S (European Brewery Con 
vention^> Analytica EBC (4 th Ed), 1 9 8 7 ) J: (3 10 

[0104] 

L }c ;n T A/ lc A *i . 3 g^N a C 1 5:^*0 L + t7 bf: 0 ^t7^;I/3B#'J 
f;l/i/D^D">SPME77'l'^-*}fAL^ 4 0 tTM 5^Hg>T>^^^ — Hf^, 

[0105] 

5jX^n7h^77^ - • v X X ^ h n y h y — tt N ^'J-^AHT J & W 

tt^DB-l(30m X 0.25mm, 7^*iJl |im) 4, ++iJ7«7kL 
T ^ U ^ A ( 1 m L / # ) * m t-7y*ftli60TCfr5 2 2 5 1C ( 5 °C / # ) £ L 20 
, -feU^h^^V^: — H (m/z : 7 0) T b 7>X - 2 - 7 ^t-;l/0£I^}T^/to 

a $3 . ^ M a . ^ v tt H h 5 > x - 2 - y * + - ;i/ * « qi n D 0 L fc S V ?S in ffi * ffl ^ 

fee 

[0106] 

LOX-F4, LOX+F 4 4 ffll^ffglfcS itO h 7 > X - 2 - / * 
?l ?S JS « * n ^ n 0 . 3 6 p p b £ 3 . 8 5ppbT*^fe 0 L ^ T , * BJ1 
5If*ffflLTfH-*8Itntf^ M ^ * « L *f ^ tctt ^ T , h^^X-2-7 
*t-;l/i«i« l / l 0 JW T fc *P M 7#*Jii:tfW6frfcftofto 
[0107] 

S fc * S it y * + - ;l/ <S -r > ^ ^ /I/ JW T <D 7a i£ T $J S L fc Q Sf , D r o s t 6 <D 7? J£ 30 
(Drost, B. W . , van den Berg, R., Freijee 
F. J.M., van der Velde, E. G . , and Hoi 
lemans, M., J. Am. Soc. Brew. Chem., 48, 
1 2 4 - 1 3 1, 1 9 9 0 ) [CiDi?t*2^SllilLfto * <D UK ± E h ^ > X - 

2»7*t-;l/^I^^S^^t^y^;l/*ob7yx-2-y^t-;l/^l*I^L, 

[0108] 

^©ISI, LOX-F4. LOX+F 4Sffl^TffSbfet?|-oy*t-;l/*f % ^>ir;l/ 
, ?nfti2. 7 4 p p b t 1 1 . 9ppb7*of: 0 7 * — ;1/ # r- > i/ -V 71/ tt » ft 
ffkS?I-FS8j§8i:LTa5tl5Ck&5 (Drost, B. W. , et a 40 
1., J. Am. Soc. Brew. Chem., 48, 124-131 

1990. Ueda et. a 1 . (2001) EBC — proceedings 
55 : p3 28th Congress) , *«fJlfcfrfrS:£SfrSf£SLfc^^**!l 

[0 1 0 9] 

* ft , L O X — F 4 Jti ^ T ft Si L ft ^ H" © h 5 > X - 2 - / * -f - ;b JR Jg t J % •? - )h 

□ El 1 3 fc L ft m fre> m 6 ft £ 3 fc , * SI 91 & * H* t± , ffitCAIfiiifiE 

T£ftfroft##Tffi**Lft„ 50 
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[01 10] 

« _h © *s n ?> » *&wicfrfrz*m* fj mttiis. * & tc it & ^ p ° p n * m * % m. w * 

SJit 5¥tfHJS3 C k # Bi§ 6 k * o ft . 
[01 1 1 ] 

£ 6 IC , ^ft-4>0THOD»fi*B5affi(**nvh^7:7^— K*#«TKTWSL;fco Iff 
li»^n7h^77^-<0^fttiKT«)it)T65. £ » t§ © »[ 3S 0 . 3 m L / 7> k L 
, 9KtttH0. 5 % ( A m ) k 7 -fe r- ^ h U 71/ ( B fflt ) © g ^ « * ffl V> , A » : B 

1 = 3 5 : 6 5 ( 0 # ) - A : B ffi = 5 : 9 5 ( 3 0 'i) © U - 7 ^ 7 X > h © * ft 
T- fj o ft o S fe, /tJ^AIi^t-^-XtSA s syme t ry (No. 1 06005 
; C 1 8 , 3. 5 /i m : 2. lxl 50mm) *7 ASSli 5 0 t H 10 

, t a 1/7 - FttS 1 10 OliSIlft^n 7 F^7 7->XfA^ffl^t > 5 ji 

LOlStSfeHii- 71/ +J- v :/ ;P * # St L ft 0 K»#tfT«f* — #-XZQ*flH,->, es^ 
* V f t * ?? T" ^ 7 =B - H T* S a 3 2 9 % ^ =. % U > y L ft o 4 33 , THODOgf 
-;l/fttil+l>7";l/^?iJ)l L/c (K o b a y s h i , N . , et a 1 . , J . Bi 
osci. Bioeng., 90, 69 — 73, 2 0 0 0 ) <> 
[0112] 

LOX-F4, LOX+F 4 ^ffl ^ t fFS L f; Sri" O T H O D jgg l± f nf tl 
6. 5 p p m k 1 4 . 7ppmT'feO,*f6 0^{c^7b^^**^fflLTSH-*«^-rtl{f 
iH-THOD«g5: 1 / 2 J-J* T (C ffl $0 T 1* 3 C k B£ £ k & o ft c 

[0113] 20 
I^Lfci^tcTHODattiilSlcfe^TSf LOX - 1 h 9:%- ^ )\> * * is ? i- — M W. 
r£- tt © fill # £ t> U / -il/SA^MSti? £ tlz ± 9 , «*^>i/**s/y^- 

-•SSffitti'THODftlSCilgifcf iBnSft* (Ku r o d a, H . , e t 
a 1 . , J. Biosci. Bioeng., 93, 73-77, 200 
2) , ^£LOX-l?gtt*<£TS-efc*£, T HOD©4Itf i:OiSSP|iJJn5^tt 
m £ T? ti * ■=> ft o L, * ^ ffi © fc£ II 6 L O X - 1 ?g 14 © & ^ 7^ $ a ? 5> 1^ 

SSnsSf %ffilttitf, SN-*©THODitfI'>t5»tfli2tlfeo THODIi 
if £ioT{tl?n5i:i:i<iflSp D »!i:^fTtS»*^ (Kobaya sh i, N 
et a 1 . , J. Inst. Brew., 106, 107—110 

(2000) ) . *56^te*>^s*^s*o^^*fijffl-rnif» SttPpi^saioi^ 30 
1 . ^ a H- © m ffi k # «r 

± 12 H SS m 1 ITienftLOX-F 4Sf tLOX+F4lf02^(COl>t, 50L 

x >r - ;i/ ft & as ft t J: 0 m m m ft « dfffiffl$2 4%) r* © ft 54, * f ? * o ft » ft & * # 

[0114] 

*<fOtf 1. 5 k g*»W?l 5 LOttaW^tiO 5 0t» 2 0^^6 5t, 3 0 ft 

-* 7 5 °C % 3»0^^7^7AtffioTftji*, n^^-SHt J: Df it5)8*ffftl\ 40 

liiWic 3 5 l © zmMftzmtco 

[0115] 

m 6 n ft 5 ifi * H- U 7& * ( M # 7 5 % ) 5 k g k S ^ L , ( 15 « # #r fit 8 

7 . 0 B U ( E B C ) ) 1 3 g?:SinLT7 05)^Ii»L, 1 0 °C 3: T ?U JP L , JjP * IZ <fc 
5x + Xll£i (3 x^Xti 1 1. 6 — 1 1. 8%©?$S?tkLft 0 
[01 16] 

(5&tlftftlft-©^*rli. E B CfilipS (European Brewery Conv 
entionS, Analytica EBC (4 th Ed), 1 9 8 7 ) (cUf^R 
o ft o #*ril*ai fc/Taft. fi 1 12 i L ft i 5 K , -flSW&^MgfcHLT&LO 
X-F 4 t LOX+F 4©BRiljt 1 frSI!iS65nS*^ft. 50 
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[01 1 7 ] 



□DtM 


LUX+r4 LUa- 






1.0475 


1 .0467 




11.78 


1 1.6 




3.45 


3.38 




70.7 


70.9 




1.54 


1.52 




86.9 


86.9 


PH 


5.88 


5.93 


feJtCEBC) 


2.1 


2.1 


BU 


31.2 


27.3 


£^3?£(mg/100ml) 


24 


22 


TffU^xy— ;Kmg/L) 


44 


48 


FAN(mg/L) 


46 


51 



10 



[01 18] 

2. ii7 )vn-)Vtmn © « it 

±12 1 xm £> nrc^mH-^:M^.mM L ft 3 0 L X 4" — ^KO^UyFnn^A/H^vJt: 
II, fflIIS 3 0 0 OSc e 1 1 s/mLti&Siatgf^ilinL, 1 3 t T * ft 20 
SSfrSoft. » fflt © X * X 2 . 5 % $ T W tl It IS % X R M <D * V * & L § * , if 

iig*ffoft„ if ri i e a m m © 6 0 n a 1 3 °c \z x , *oso2iiaaoicfcTfjo 

[01 19] 

© ?t * ft & t> o 

3 . ifii©^« 

± ib 2 tm# £ n rc % m m <o & *f £ j-x t o <t 5 k fj -=> & . 

[0120] 

$-f ^ E B C I¥S (European Brewery Conventions, A 30 
nalytica EBC (4 th Ed), 1 9 8 7)tetJ£V>#tfT*frofci:<i;3, 
B*»fk«f»W*a^©-»»«f«KIBLTI4LOX-F 4 h L O X + F 4 Offlt', BJi £ 

£ m a is * e. n & ^ o ^ (12) o 

[0121] 

im 2 ] 



(17) 
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on fit 


L0X+F4 


L0X-F4 




1 .UUOOZ 


I .UUOOO 






I 1 .00 






o oft 

o.oo 




/ I 


/u. / 


4^4*4: "T rfc- ~7 /'Q/ \ 




I .*f 0 




0"7 o 


Q"7 A 

of A 




0.0 


O.oO 




>I OO 




pH 


3.51 


3.28 


# X|±(20 o C) kg/cm2 


2.35 


2.55 


ftj£(°EBC) 


1.5 


1.7 


£^(mg/100ml) 


16 


19 


BU(mg/L) 


11.6 


9.5 


Tt^U^xy— Mmg/O 


45 


43 


FAN(mg/L) 


10 


12 



10 



[01 22] 

a t w f <d 7a a fc <t 5 ± ib 2 1? m % n #g s s o ?a it e o v t # #f * ff ^ it . 

[0123] 20 

ra#^^>rr{±, N I BEMj£*fiJfflLfc 0 Ha f fmanstt<DFOAM STAB I L 
ITY TESTE R 5f ffl L, ?Stf*>£^#TLfc^;:3 ( ^ 3 ) , LOX-F 4^1(1 
LOX + F 4^It;J:HT, N I B E M fpt *s 2 1 # -Y > h is," < , iSi V M ft "5 * M "T 5 V 

[0124] 

ift, ± e m m m 1 ztcEtLfesaciD, THODig^ugiftai, i. o x - f 

4 fi L O X + F 4 IC it ^ 53" «T£S 4> L T fc o 
[0125] 

« s « , THODota^iSjtsiittftt, si ft o n % * * # t? * fc c t a* w a ^ 30 

t 4 O o 

[0126] 

[a 3 ] 

^3. §t&7 Jl3-;U|ffl<PTHOD^g<i:;£t*> 





LOX+F4 LOX-F4 


NIBEM(liiE) 
THOD(mg/L) 


239 260 

3.6 1.7 



[0127] 40 

& t , KTciati 3 a o /< * ;b t «t 5 « s * ff v , ± ib 2 1? f# 5 n ft m m m <o m 

tt it A tt * J* $5 L fc o 

[0 1 2 8] 

S "f , LOX-F 4StfLOX+F 4©S|7;l/3- ;l/0C^*3 7 t 1 IFIfS#L/i„ 

m & % it & ( * it ft . igftiftfcillliftLTM) O2Slk:^^T0~4S-e<D?fi ( * ft 
#jffit?J5 if » JS «< K V ) TifffiLfc (S4 A, B) o 
[0129] 

* O *S * , « ft ft B9 L T a » 1 3 A * 1 0AtfLOX-F 4 © ^ {£1 ffi V> JF * O W T *5 

D > LOX-F4aLOX+F4tit^T, * ^ L „ ^- O M It t & 50 



(18) 
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stiD 5 %<D&®imT°^mT*%>z tmizz ntc (i4A) 

[0130] 

$fc, H^ffkfitBBLTtt, 1 3 
0 . LOX-F4fc£LOX+F4t 
tit) 5 %Of i^T'SttflJg^ 
[0131] 

[0132] 
[14 ] 

^4A. gffiSM(^bJI) 



A f 1 1 A L O X - F 4 CD H IZ ffi V> £ * W T 

Jt^T, ffi^ff^i *mL, *©f|{±ttfcS 

fife (84 B) o 

L 0 X - F 4 li L O X + F 4 t it ^ T , * ft ft *M4 M 

9! 6 * . 



£lbll 


LOX+F4 LOX- 


-F4 


/Wu 


3 


2 


/WU2 


1 


2 




3 


2 


/WU4 


2.5 


2.5 




2 


2 


/WU6 


2.5 


2 




2.5 


1.5 




2.5 


1 


/WU9 


1 


0.5 




2.5 


2 




2 


1.5 




2.5 


2 




2 


1.5 




2.2 


1.7 



jg4B 





L0X+F4 LOX- 


-F4 




2.5 


2 




1 


2 


/WU3 


3 


2 




3 


2.5 


/WU5 


2.5 


2 


/WU6 


2.5 


2 


/WU7 


2.5 


1.5 


/WU8 


2.5 


1.5 


/WU9 


1 


0.5 


/Who 


2.5 


2 


/WU1 


2 


1.5 


/ WU12 


2.5 


2.5 


/WU3 


2 


1.5 




2.3 


1.8 



[0133] 

It^iSLftUl, LOX-F4B, fi^ltffe t-7>^ - 2 - y^t-;HS^ L 0 



X + 
[ 0 



«S*ttLOX+F 4 0«l/3tJPMT?*ft*« t «6fri:a: 



F 4 t Jt ^ T 4S » L 
(« 5 ) o 
13 4] 
5 ] 

^5. ^^7;uzi-;ug{D°nCDh^>x-2-y^-j — ;U;%Jg 



□nfS 


LOX+F4 LOX-F4 




0.02 0.014 
0.35 0.12 



(J*&(ppb)) 



[0135] 

S *» P. , *«^©^^7;b=i-;l/ttiSoaSi3S*iSt«:«tt)^a j 7;l/3-;l/tt«%l!iS-rn{f 

, s «* if a it # # ^ n it a ^ 7 /i/ n - ;v » & # 6 n s c t &m t & ■=> . 

[0136] 

0 8*T £ ff O o 

[0137] 

$ "f , 1 3 A CD * ;l IC £. 5 m tie tt * * ft ^ § * p d p H * Jt « L fc „ LOX— F 4 Slf L O 
X+F 4«^/ai^ttiil:tH> ilJt + UO2l@KO^T0~4ST*Off,S ( 
aS!$^3fil/^ ft it It* UtfMvMi if sf AtflSv) TSMftofc 6) o 



(19) 
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[0138] 

Wk M S iC m L T ti . LOX-F4i:LOX+F4N)ri^Sli ( 5 % © |& * ) tt # 5 
ft & fro ft (86 A) o 
[0139] 

+ l/tB8LTtt, 1 3At 8Atf LOX-F 4 05 ^B^IPiSSoH-fe (S6B) 0 S 
, LOX-F4(iLOX + F4H:J:t^tll^i^ C¥^fffl) ^r^L, ^OiBtftSti 

[0140] 

W ± © IS * ft* 5 * LOX-F 4*ffl^Tlf 7;I/3-;l/»8*iItSt, 
[0141] 

[a e ] 



86A. glBffflE(gB*3) 



p D pi 


L0X+F4 L0X-F4 




2 1 




3 2 




3 2.5 




3.5 3.5 


/^-;u5 


3 3 




2 2 




2 2 




3 2 




3 2 




2.5 2.5 




3 2 




2 3 




2 3 




2.6 2.3 



^6B. ffelWdrb) 



ppfll 


L0X+F4 L0X-F4 




1 2 


/-\*;U2 


1 3 


/^-;U3 


1.5 3 


A*;U4 


3 3 


/^us 


1 1 


/**;i,6 


2 2 




2 3 


/^-;U8 


1.5 3 




1 2 


/^;no 


1.5 2 




2 3 




3 2 




3 2 


¥«3 


1.8 2.4 



10 



20 



[0142] 

f5K, ^HiOSSfci!) (Kaneda, H. et a 1 . , J. Bios 30 
ci. Bioeng., 9 2, 221-226, 2 0 0 1.), IHIfi*>1)-- 
^ffl I^T«S©»1JS * U^Wffi L ft (87) o 
[0143] 

»Bfft±»Hlfi^O«»tt«i:j:5WffliSft*««, * (D *§ Si . L 0 X - F 4 t L 0 X + F 4 

oK»ttoiBKt«w-w«K* ( m m 5 % 7jc m ) jVKft&nfcfrofe c a i a ) 0 

[0144] 

, LOX-F 4ttLOX+4fctfc^»l / 40SStt*/TxL, 1 
ftUS 46 6 ft ft ( a 7 B ) 0 

[0145] 40 

[8 7 ] 
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LOX+F4 
LOX-F4 


189 4 
187 3 


S7B. fl8RK-b>-b— l=«fc**KO»ffl 






LOX+F4 
LOX-F4 


12 3 

3 3 



[0146] 

:nsT*, s^lox - lffittittjiiKLfituTHODSSftaWBStfEsnf ( 

Kobayshi, N. et a 1 . , (2000). J. Biosci. 
B i oeng. 90 : 69-73. ) , IfL OX - 1 ©iMti <9 ifOtST HOD 

* at « * a * T? » -7- a»f**»a*»ofe. i*>b, ***«oe*t(ia«s*i:iBKii-fe> 

U--*fUfflbfc««©»B*k*KO»tffe*«tD, * W * 3 e ? * f 0 m L fc S 3f * f ij ffl 

tntf, » p d p © « © £ t i$ « * # x. 5 * »i< , asi p d d © * u * & s -r * * # *u * x m m. s n 

fee 

[0147] 

[ a bj§ © a * ] 

3 «> K W ffl £ s LOX - liSaisf ^ LOX-l^*^iOlftSSi, 31 £ <fc 
[0148] 
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SEQUENCE LISTING 
<110> SAPPORO BREWERIES LTD. 

(120) Barley lipoxygenase-1 gene, method of selecting bailey variety, m 
aterials for salt alcoholic drink and manufacturing method of malt alcoh 
olic drink 10 

U30> 510-1378 

(160) 7 

<170> Patent In version 3.1 

20 

(210) 1 

(211) 240 

(212) DNA 

(213) Hordeum yulgare 
(400) 1 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactgg 60 30 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 120 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 180 



gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 240 

40 
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<210> 2 
<211> 240 
<212> DNA 

(213) Hordeina vulgare 

<400> 2 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactga 60 10 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 120 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 180 
gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 240 

20 

<210> 3 

(211) 24 

(212) DNA 

(213) Artificial 

(220) 30 
(223) Synthetic polynucleotide 

(400) 3 

ggagaggagg ccaagaacaa gatg 24 



(210) 4 

(211) 19 



40 



<212> DNA 

(213) Artificial 

(220) 

<223> Synthetic polynuleotide 

(400) 4 

ggttgccgat ggcttagat 

<210> 5 

<211> 21 

(212) DNA 

(213) Artificial 

(220) 

<223) Synthetic polynucleotide 

<400> 5 

cacgtcgccg tccgatccat c 

(210) 6 

(211) 20 

(212) DNA 

(213) Artificial 

(220) 

(223) Synthetic polynucleotide 
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(400) 6 

ccatcacgca gggcatcctg 



20 



(210) 
(211) 
(212) 
(213) 



MA 

Artificial 



7 



20 



10 



<220> 
(223) 



Synthetic polynucleotide 



(400) 7 

gcgttgatga gcgtctgccg 



20 



20 



im i ] %amM.m 1 tc 43 t* s l ox - i gfioss**t^77ffe5„ 
[02] mm urn 1 k 33 w- 5 l ox- 1 pi m s 14 © *§ * * >t< -r ^ 5 7 -e 5 . 

[13] BEH^iS^ztc^oitS^cSa^OL ox^>;^HH)^i^^>(i*fo8ISst 

iaai^SffeS. ABSDS-PAGEftOf i^^i'SffoeiS^L, Bti I E 
[04] tfetJS*I17<ORN AOR T-P CRffrrOfiSSSftaail 30 

[05] L OX - 1 Ifiy^S-fy hnVX77^>'y^ft43fiOlI5^t0T'£3 



[06] ffiE BJi M 5 43 If & L O X - 1 ^ S- Ja £ 7 X 7° 7 •> > ^" t O V 1 1 S? L f; f« 

s»fif it'fe t» s b n a t is] c « (pi rr m- * s t u i -emiti,fr®i(Dn9i.'ikWiwn?$> s 



[07] KiKt6 K e n d a 1 1 XSV7 3 2 ttftt*(t S D N A ^ 

[08] SEBJKSl6{c43tt5Kenda 1 1 x S V 7 3 CD W ft 31 2 it ft 43 If % D N A ^ 40 
^Stf$ta3l31ttf^t43lt5LOX?Stt*$^*6fc0T^S o 

[09] 31 ffi 0»J 1 K 43 If Z> - 1$ ± & n n n » / % m <D A f a I ffiEi«»«r(Oe*Sa5tSSt 
» i ¥ I T' $ 5 „ 

[01 0 ] m fife m 2 t 43 It 5 L 0 X - 1 ^ £ 7v g O A f a I ft- fc ± 5 8? #T IS * * 25 Tit 5t 

[01 1 ] * fifc m 2 K 43 It 3 L 0 X - 1 *K % ± S <D fl ^ L O X ft? ft O IS * £ T 0 V £ 
„ Al±»sRSJSB$BI5^0j|S*, B {± » H5 S JS RS RSJ 9 0»CSS**tlT'$l o 

[01 2] til5 1i:i3y§L0X + F 4iifeJ;tf LOX-F 4i0«l?iDlf^tf 
CO IS * * /Tn f 0 T? 5 o 

[0i 3 ] "H fit $j 5 43 w- 5 & tt ^ <d h 5 > x - 2 - * * -7- - )]/ m & t y * 7- - ;i/ # 7- y 50 
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[0 2] 




0.500 
0430 




























P 




1 




0400 

0 350 








i 












0300 
0.2S0 




1 












I 


















0.200 
















0 150 

a loo 














1 






1 
















0050 
0.000 








7, 























S 8 

I I 



SV73 0 min SV73 5 tnin. Kendal 0 mm. 
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[13] 



[0 4] 



A 

SDS-PAGE 

S K M 



K 



G HW M G 



LOX-2 



M: marker, 
K: Kendall 
S:SV73, 
-» : LOX. 
■ 57Kd/\*>K 



LOX-1 



Kendal I 



S:SV73 
K:Kendall 



pI3 




[0 5] 



[0 6] 



g 



O: 0) 

5 :3I 



* 

6 

m 

§ 

V 
Ih 
Tx 
K 
A 
□ 

A 
v 
in 




M : Marker. 

KC: Kendall cDNA template 

SC:SV73 cDNA template 

SG: SV73 genomicDNA template 



CJ CD 

< -Hi 

U X, 



I 
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M: Marker, 

1<£5:SV73. 2:OUN345, 3:OUN347 
4 : OU100K 6 : OUJ095* 7 : OUJ69S 



(28) 



JP 2004-290024 A 2004.10.21 



[111] 



[012] 




II JI II II il If i| I] 



B 

0.7 
_ 0.6 
§ 0.5 
<0.4 
jg 0.3 
go.2 

0.1 
0 




II li II II 11 II I! pi 





Lox+F4 


Lox-F4 


*^*#(%) 


10.9 


11 




3000 


3000 




44.8 


44.5 




82 


82 




2571.6 


2572.2 


^3? HX^(Xad) 


85.7 
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